: Lattice parameters, dielectric constants for the static ( 0 ) and optic ( ∞ ) limit, elastic stiffness constant C ij , band gap E g , valence band offset E VB relative to ZnS, effective masses with respect to the [0001] crystal axis in units of the electron rest mass, spin-orbit ∆ so and crystal field ∆ cr splitting. a Γ 0 and D 1-6 are deformation potentials of the conduction and valence band, respectively. Parameters are given perpendicular and parallel to the c-axis of the wurtzite structure; electron effective mass and the deformation potentials are used within cubic approximation. All parameters were taken from [1] , except relative band offsets, which were taken from [2] . Figure S6: Calculated probability density |ψ| 2 of the hole at the CdTe/CdS interface as a function of CdTe tip size. The size of the tip was varies between 1 and 6 nm in direction of the c-axis. While a larger tip delocalized the hole to some extent the highest probability density is found close to the interface. (Fig. S15) and CdTe@CdSe/CdS nanorods (Fig. S8) . In both measurements the sample was pumped at a central Wavelength of 640 nm. To account for slight differences in concentration the TA Signal from the CdTe nanocrystals was scaled by a factor of 0.8, which minimised the coherence artefact. Figure 6B of the main text.) Figure S23 : Decay of the CdTe@/CdSe/CdS nanorods after treatment with CdCl 2 and in the presence of 4-mercaptophenol at 560 nm (A) and 642 nm (B), pumped at 640 nm. Single line and global fits are shown. The maximal amplitude for the trace at 560 nm is A B3 = 2.9 × 10 −4 , the total amplitude for the trace at 642 nm is A 1 + A 2 = 12.5 × 10 −4 , which amounts to a 23 % transfer efficiency. The global fit visibly deviates from the data at 560 nm. The lack of hole scavenging efficiency is attributed to the passivated and saturated nanorod surface.
Geometry used for the EMA calculations
The EMA calculations were performed on a geometric model based on the hexagonal shape of a typical CdS nanorod: The CdSe seed was modelled as a sphere with a diameter taken from TEM data (2.9 or 4.0 nm) and placed 2/3 of the length of the rod away from the CdTe tip. For the CdS nanorod a 15 nm long, hexagonal prism was used. Its radius was set 0.3 nm thicker than the seed to account for a fully embedded seed, as per TEM data. At the tip at which the CdTe was grown a hexagonal pyramid with a height of 1.45 nm was added to model the shape of the faster growing end of the nanorod. The CdTe tip was composed of two hexagonal pyramids and a hexagonal prism with a total length of (1.45 + 3.0 + 1.45) nm and the same cross section as the CdS nanorod. This seed was offset from the CdS tip by a variable distance and placed either centred with respect to the axis of the nanorod or shifted to better model the real shape of the particles. A rectangular grid with a resolution of 0.2 nm was used for all calculations.
Use of other hole scavengers than 4-mercaptophenol
Of other hole scavengers that were tested phenothiazine showed a weaker effect (∼ 35 % with respect to 4-MPH), 3 while lithium triethylborohydride, 4 ferrocene, and ferrocenecarboxylic acid showed no significant increase of B3 at 560 nm.
